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AND MODULATION CIRCUIT FOR OFDM 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an orthogonal 
frequency division multiplex(OFDM) preamble generating 
method and an OFDM modulation circuit that prevent 
deterioration in an error rate and detect a symbol 
timing at a high speed even when preamble signal for AGC 
is in use. 

SOLUTION: In the OFDM preamble generating method 
that generates a burst signal including at least one 
automatic gain control preamble signal being an OFDM 
signal used for orthogonal frequency multiplex 
communication and two synchronizing signals in 
succession to the preamble signal, the preamble signal 
and the synchronizing signals are generated based on the 
same predetermined fixed pattern and a prescribed phase 
change is - given to each" latter half of" either "the 
preamble signal or the synchronizing signal so as to 
generate a phase difference of about 180 degrees 
between the phase of the preamble signal for the latter 
half area and the phase of a plurality of the 
synchronizing signals for each latter half area. 
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tfjlE7*y r>'^Wf-§-st^*SfrIElsl»^m^v^•rn*— 
fc, i DFT#a©m*m^-fcstu-c3fewe?iiae» 

*«*SrUiA-*-S \tiJjWm^W> t ?rfi50 F DMffl^ 

tsr^— y ^aeswn jt 9 o f dmii s t 

i o©o f DMm ^-ros^ icrt ^-r-58tt5:7— y ^ae* 

<D 1 jgago^W 3 {gOg £ (^^(cigoTttJiEO F d 
DM{f-S§-i 2#gST>*3#g(DOF DMff-^-i:<DflS5t-lS 

iris o*©tete£*^jtatete«**«fc*riiMB7'y 
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-rs t* y r j^/WB^toft^a * *friE^ y r 
v^Kt^fig^^sfcH^-rs^-y ryy^H #-n:*6< 
i 5 (-*UE3tfe?ijii:?ii^^cotts^{f ■f-Srffl^-t-sm^ 

ffc 7 — y j; 9 o F D Mfif Sr^fig-r 5 i: # , 

1 OOO F DMfa^Oft £ (^S-t-5Bitfc7— y ^jfc 
O 1 WfflOBSM© 2fl&©SS©B*raiE«o-rfllrlEO F D 

FDMm^of£^;£wiii®{co^TJ3:i3f i sofifcofi 
teSEflsSr-^fcSffiffiiWSt^ai:, 

0050 F DMm-^f-oV>TO^ja?iMM^&£TfT 5^1 

20 ftfcvvfr7*ae--v y ro^;^-(-ov^-c^/v^?r#A-r^^ 

ffim-r « m i mm. ^£mm& t s 
30 mem 1 iS»Bi«c7- y ^*»#a©m*«*&afe?9iew 
^mi-s ^ i afewiffjij^m^s t , 

<ooFDMfg-§-«3g${^a-t-5iifi»7— y 1 

tDOFDM^f^-^c§|#^gg^^-r, SfriEm^fB-§-$!i»#a© 
tts^m^-^^y r^^/Mt-s-i: LxtB*-f-^7*y r>-7* 

40 [£]?g 0 

5K«#afc, WIEKW*a©ia*«#lc:*rLTjS!(lttk 
7-l)i^Mfi5 IDFT^gt, ft«JiSIDFT^a 

mTj-r 5 &$uiE$iJKsi#a t , A(ristt$uiS9UKfA^a^ 

50 ^ftlz>t>btltimffl&l&<D7 r VT>'7MW 
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v^/Ht^^Stf mat's f V T is^Mn ^m< 
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&t0t-rzm 1 ^m^m^si: , 
xm^ftm^g-k, 30 

t O F DMfflf£SllElS§„ 

- [-^WWP&B&fftf!.] - 

[0 00 1] 

(OFDM : Orthogonal Frequency Division Multiple 

xing) m^m^x? -< i??;i>m&kmim%ft?mis~>* 
[0002] 

ft^ff -§-(- <t 9 % CTxfiQ P S K (Quadrature Phase S 
hift Keying) ^<£»^fS£fr 5o $ 5>»^. ^^PtH* 
\Z.%t LTiS*8ISfc7— y ( I D F T : Inverse Disc 

reate Fourier Transform) SrSllS LTO F DMff -§-Sr 
dfcfiE-rSo 50 
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8cDOFDMff-§-^*fiS;-r-5fcfe(DOFDM^PlHl 
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p^r^t LTDQPSK (Differential Quadrature Ph 
ase Shift Keying) £2i/B LTVn§ 0 
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2 T-^i3$tlfc4 8 ffi<0{f -§-«:, IDF TOSS 3 tA^3 

tS^bNfPflfflycWff^-iC^$tL5„ IDFTl£]SS3d^ 
^tB^$nS 6 4«icO«^-(i > 5tfe?iJi:?iJ^m[slgg4^A 

[0008] 6 4«a«cm^-tt, ws#i-ii:?ijom-§- 
t i,xmm?m®:{Ei9§4frbmt)£tiz 0 mm&m 

IEttlHl?S5{c:^i6fEti$n/c)«#^J;t)^^$tL5 0 * 
fc, ISl^ffl ft -§-3rj£f#-r-5 I DF T(Hl?S3*5tt5 
^j-f-S 6 4t^^t y TWff^-lii^S:2[H]^ttSU-C3fe 
?Uii:?iJ^m[eI?&4^^^ffl«-§-t LTtB*-T5 0 &?iJ 
ii:?lJ^miHlK4^e 3 ffi^$tt-5 0FDM{f-§-tt s D/A 
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[ooio] A(rias:it{c*sjxfcOFDMffliHi3K^« 
F DMSJ||il»lw^tRBt5, 

[0 0 11] r<DOFDM^[Ug§iCA^$n5§fim 
^ (OFDMfS-g-) a 3"0 1 &Twjg5£[El&3 0 lfcA* 

N-l 
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*^^n^ 0 Twi§M[ElSS3 0 ltlt A^n^fH^-Sr 
Bf^NFffiTw*:*t5g3£-r5o WWTwB:. OFDMff 
»o«W»t«KWI^^:fflv^SiS7-!>3lS^jft (idft) 
RXf7— y^^m (DFT) <^l>>r ^Kl><0«PPflBT**) 

[0 0 12] Twiij^EHlSg3 0 1 <om*"t--5fi-g-tt, * 
.tiSflt«0!S3 O 2^A***L5o *H[E]gg3 0 

3 a, *«**flr**j5S:iii8& 302 asffiA-raasfttt* 

fll-S-a 3 0 3 4:S««^a 3 0 1 SraiR** L*:^* 
10 Srffl*i-« 0 »l¥*S7-f;^3 0 4tt, JWt[E]gg3 0 

a***HlgS3 0 SOffl^am-g-a 3 0 6tt, 
^-a 3 0 1 bmmm^-a 3 0 2 ^OffiMfEClCtgai- 
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[0014] 3120:, 5S?IE^Ih1SS 3 l l <E>tti 

^"r6«-g-Sr (i/n) {c^jg-TSo fiU nudft 
*>r^h»T*S 0 #ft**«-8-£jSEB6 3 13H # 

5 0 r l^^tf— ^VEW&3 1 4 

(cA^^n^o /i^KI3K3 1 4 ttHJfflj&sfflfc 

[ooi5] ±IElHlKt?'»3!S^^>f 5 ^#<nfe 
aj&Wflftjrtft^cottfflSrtf gfiffta 3 o i 

(iTwiijgIn]2g3 1 S^NFMTwfc'ftJgiESiX. 5t-« 
*Olf-^tfcffl(cS!"rs«rM*:*tiSffiIlli6 3 1 6 7?i§S£ 
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[0 0 16] Jfeff[n]g&3 1 7tt, 1^:7VWK — A> K0& 

3 l 4(&ffl;tMB*fc*eig£3 l 6<Z>ffi;tj{t^i:«:*JI 
-T^o DFTW yKW>f 5 V^fHWElggS 1 Ott, 
i^flOW^ ^ >^{f7§- a 3 10 ^Sol/^^^ > 

S ^fHWSrfif^ Wftfa 3 l 8 SrEyijafeyiJ^ 
&[H]£g3 1 8E-A^/t-^o K?iJ^lJ^lH]gg3 1 8tt % 

«#m%3 1 7 frbxx£th%m?m^%mm^c& 

lt^Wy^ws> (Gl) <7>»!?igUfi#S:ffit) 
[0 0 17] &m3£9t£&®&3 l 8 36»&a*Stt*3fe 

$m^n, DFTtH]SS3 1 9iCA*^ttX, OFDMf 
^t^^r t !) 7 r WD Q P S K^f|^« 
m$tt^ 0 DFT0K.3 1 9^>bffi^$tt^^;^^^^ 

yrrwDQPSK»m ®^sieisS3 2o 
[0018] «lMi/cJ:5^ OFDM«wig(S-c 

[0019] 

ft-r^fc^icAGc (gnfij»«j{ni) 7^tr>$m&& 

❖■y h<05feSB^fC(i[g 1 2(wTt < J:5|CAGCffl(D7 , y 
[0 0 2 0] S««^'»'#/U#>f $ 



yj/UAGciy y r>-/Mn^m^x 2 \B\m r> m l 

J: ? t£7*—^y Y(D^l\%{%%<D^\^\X, A G C 7* !J 
T >^vWt^§- 4: i Ota Htt c *s 0 \c ttfc & * 

(BER) ttttasjISfttS i 5 to 
[0 0 2 1] IB«!ffi{S^*lz:J:5tr— ^W-J: 

wpraasa>a>5 1 v n 5 mm t & £ Q **w -eta m e> a>R8 

[0 0 2 2] 

^fiiimt-fflV^^t^OFDMff^-T'fcoX, 

f Sync.A(i) 
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. [0023] AGCffl/yry^fi 
-s-'sr jh v ^ -a icagcs^5 7 ^Mt^ t mmmm 

BgjHSr«P«:Lrv^5o ^° y T y/;WS§X« 

So 

[0 0 2 4] M^H 35«{B!|-ClRl»3fflfS-S-Sync.B(i)S: 
t^t^^iC, &0>SI<2)5£fc:£<5l^-C, AGCffl^y 

( 7c [rad]) Ete Ll^Jfflfflff^Sync. B (i) Sr^^T 5 *\ 
Xtt#C£>*< 3 ) ^i-«o*^X^ffim^-Sync. B(i) <D\k 
¥*#<0&ft£l 8 OtfEMEU AGCffl7°yr^;V 
«-g-Sync.A(i)Sr^fi8:-t-iXfi, AGCffl7'y7>^Wf 
-^-Sync. A(i) I^UM/Hf!" -g-Sync. B(i) 4: CDf^ 18 0 ft<D 

[«2] 

<i=0~31) 

— - (2) 



e J7r Sync,A(i) (1=32-63) 



Sync . B ( i ) 



{i=0-3D 



Sync. A( i ) = 
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e J7r Sync.B( 

{ii, i no f DM«wisia^ffl i^safflrat:?— y ^ 

ft (IDFT)' OffiAW y>S^t*fcO, :mi6'. 
fefclll— :^S-3vvrflME:/y r>-^Wf 

T\ AGCffl7°y7 ^^yVft*Sync. A ( i) X VlRl#Jffl« 
*Sync. B(i) Sr^t" SBSfctt* te2^tcte:frtf>{a-g-«: 

[0 0 2 5] miB*(2)*RW*(3)*|ca^lf^AG 
C ffl 7* y T ^ >>VWf ^-Sync. A ( i ) & V EHffl M ft ^-Sync . B 



<i)ft£fi8Lfc»frl: 



31 £ ixa o F DMfS-S-otBBBIiaSr-ttt'l'ttEl l Rl^m 2 

eh 2ic^-rg«ff^-a 3 o i Rv^mm t w tcnm^ u 

fdf-^-a 3 0 2KtBMS-t-So El 1 &T>'B1 2 
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i) (i =32-63) 

[0 0 2 6] ftftOAGCffl^yry^MtffiSO 
ia»!ffl«*S:fflV^5«*ftWO»-&^tt, AGCffl^y 

^-T 5^/*Hi«flBSrKt5. AGCffl 

^yr ^Mt^h mmmm^t oa^»co««»cE 
5AGCffl/y ry^Wfft KMBfflfs-i-tcoiaBiiffiH: 

[0 0 2 7] El l Rvm 2 (c*i-#S5)"KBB 

jaaatH^H: (a = b = o> ^auE-c*, ffiggfigcfc*^ 

Ttt (C=l) ^i-5ri:3ft5tf#a o ^oT, miRV 



9 

So 

[0 0 2 8] W*^ 2 tt % Xp=f~? LT K?iJ3fe5iJ 

i¥to[u*ftfi^ vxmmwi-?— v 5 1 

DFTfgt, ffjfB I DFTfSoa^flfllSLTf 
MjtwagftSrffv^nBfHJKfll-^SrHJ^i-safeyilittyiiaElft 
WISIfe?iJit5iJ*»^»*sm*'*-««fBB«««» 

ffl zma-tztf- K-r -^w+An^a t % submit) 

©B^<^— ^{^vtriSfrBt^^— y ^fetcj: 0 OF 
DM{g-£-&!£j£-f 1000FDMf|§©f$ 

t-tS^-r^Htic^— y ^g&<£» 1 jq#3«>i*M0 sftoA 
$ (D^f-iSo-cMIHO F DMfS-g-Srlft't) iS LtlJ*t5 

ffi* £tl& 3 OWO F DMff <Dik**tt<D<m.i$. 
{Ho^T, ^fWOFDMMi 2#gSt>'3# gWO 
FDMff-SI-irORafCfSrar 1 8 0 ^W{4S^$-#^S{4tB 

[0029] it*^2{-*3VN-rtt > tfrlE^y r>^uft 

ftfcffl B /E^^->- ic^v N-ciS»K» 7 - y 

^^mi-J:^ OFDMftf^tS 1000 

f DMff ^§-©s £ i!*stiii[7- y aKjfto i mm 

[0 0 3 0] flHi«J|[*att. ilME»")iSLHi* 

JK&lw Hi ;fc£*L-5 3o«OFDMfg^-cD#^cO 
«#*^©«*lwOVN"C» *«OOFDM«*k2#B 
&t*3#B©OF DM{g-§-i:©[fflKH3:l£ 1 8 0 StDfitB 
S^-^^L-Se t¥oT, lf*:Il2roOFDMffl^IilHlSSd^ 
&HiA£ix*OFDM«^&a{tLfc*&tett, Hf&g 

[0031] it*:^3tt s a*9*— ^ic»Lnawafe59 
D F T^(Dtii^m OrKto L-xmm^m^'n^m 
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«««#SrttJ*-t-safcyJiejiJffi»#Bi:i: , iffl|Stt$UiE$y 

r s-fM&tt&fot*-? y r y^#4*fft , 
«»fc«i< ± 5fcflirEafe5iiia5!i«»*a'oni*fs»sra 

&lc±!JOFDMm-§-Sr£fi£-r5i:#t^ loOOFD 

Ff8© 2 {&©fi $ (Omm^Wio Xfflt&O F DMff t) 

a^f>2#g[Cltii^^ttS lO©OFDMfffOi^ 
ft<ommz~o\,^xm£ l 8 0^ofitta^-fl2Sr^.x.5ffi4g_ 

1H*££^tf l o<DO F DMft-§-(c:ov>TO^ii:yiJ3feyiJSE 

20 *#aotU*fl|*S:BI1R7-y3iSE«li-5JSi(||ifc7 — 
y^aCft^Si, IWIEJBiRtK^-yaigB^gkastti^ 

M«>*»©« « Sr ^-Mtift *-r 5 «»©«■§■<&© v ^ 

^*vvt LTiH^-ra latitat, wiam-s-jfti^' y tr v 

^SOUJA«-S-SriS»)ll«7— y 3c«*i-<5* 1 

30 7-y^^m^ai:, twiE*iJS»fi«7— y ^^m^a 

i o»o f d Mft £ (- ts s -r s gtgsc ^ — y 
*(s.fsij»?st, tfrtE^ij jgLtu*#a<^m^;{c l #. 

S^-(±J*$i^5.lowOFDM^I-e•^c:?|^^^^T, *IfE 

m^m^jp^awtu^m-^-SrT'y r ^zf^m^-t lt 

40 [0 0 3 2] »*«30|Wl:tt, P)fflfflff-§-Srl^»?? 
^•'(k-efflv^^^— h (ss) ti~5o -»«t 
oteWrSiat, o f DMftt i^instt/^-^ y r 
teaswMB^as&Btcfc.s. Sot, {i+s^^a^.t-o 

50 7-ya:gtfcLT«ft»««©«*«:£jaM-3. 
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[0033] jeid, ja/uj&if a^sh:, im8BjeiKtt7 

[0 0 3 4] iWtfttLTDQPSK^ 

•f-S4 0»S2gffi-§-^: (ttS^ff -§-.£) Rl, R2, R 
3, R4©5*>> A*{f -!§-<£> ,6i-:ftt>3£i/\ v^-T^d^l 

[00 3 5] mi 3fc5BS:*ia5*#«H:, flfrfESI 1 &NMR 

1 #@ (dffi^ 1 OCOO F DMft^- 

[00 3 6] o£ (? % if 3**1 3 T'tt, EI 3 lOTfJ; 5 & 
— h ~»&sl>m%r<01$fflmi$^<D&»:ti, itifB IDFT 

y TZ/^Mt^b V ~>^#;ub <Dteffl{&C&$\iZ- 

[0 0 3 7] HMtSUtt, A^^-^tc^LXiS^J^iJ 

d f T^awa/jft-s-tdjtLTafejijByijagftSrfTV^Hi 

>*-/<MV)U^&b , ^«>5e«> btltzmPS&J&VT' y 
rvy^ft^-Sr^-r^^y rv^yHl>4fiS#»i:> 

*ifE7* y r ^T'/Wt ^^a*5tts^i-5 y r 
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*-r5U*«JW#Si:8r4iA.aoFDMfflSEWl||Sfci8 

ft*. Bt*7-y3i«*(OlfflfflOB*Mlc:tBa-ra lo 
©OFDM«»*E*-r$SJgKt8t*»i:» *frlE^^ — 

h v^sii/nc a «*7— y i mm^ £ 
© lowoFDMftti^ LTiaf£ i 8 o tf^feta^ft; 

io tfjiB^ i jtyiM^ife#a©a*»-§-s:pi»7— y ^se 
nBtt^-yac^iftgeift^iiri:, sfiismi 
y ta*-*-««#ottffl 

m-tzm^-s.-? y v^r^&b. mwm^^ y 
*«©uj*fs-g-*iS!««[7— y ^asm-rajis i mmm? 
-y*aj*#ai, *m* 1 y *&jMMB:© 

Aft ty&m&wt. t , DfriBft i mm^m^wc<D\httm 

y7yy;Hl^i LtWAt5^!l 7^/v4i*lil8i 
[0 0 3 8] SMfS4-r*l3\ fe^SEiS^iS*Sx 

n5Rim7- y ai^mw i mm<Dmm^mm-r^> 1 oco 

30 OFDMff^-^IHtft-r?)., <$ysttj(#&tt % tfJlS^.^- 
© 1 OCOF DMfM^-fC^t Lxm£ 18 0 ^cofets^t: 

[0039] » i jewafe^ift^sH:, wiEffitB^^^ 
- y ^^m^^^att, mrnxs 1 it?aafe?!i3e»^a#ffi 

[0 0 4 0] *lififi*7-yaiagift^|a!t3: % MI5fB-§- 
50 [0 04 1] ^ftJW3M&tt, fltffEiffi^fatg^a^- 
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i^SoT2[Hl^'9 3§LTffi^-t-^o -7'VT^y^±f^\El 

5 |C«F|H1«J«AG C^y T >zfMt A 
[0 0 4 2] »»JBft*at L-Ctt, W«AGCffl 
m^lfeXfrZo i!!-</cii(9if*^l~lf*^4 

[0 04 3] 

J6-r5OFDMffl^WHlK(0«j*:Sr|g|5^-r o n<D?^ 
fttt* »*3SiXX/BI**2t2:»jEE:-rSo r<Wg«B"C 
r*. »*«2<oit5ijatyijae»^s > ^n^a, idft 

BlOl, QPSK^filHlSSl 0 2, IDFT[h]?S10 

3, p/sa&ugg&i 0 4, g ifd-ineiBSi o 5, ^y 
bm*EiiSi.o 8, ffi^s^tHisgi 1 0fc:*tjs-t-5 o 

[0 0 4 4] £<Z>7gffit?tt, «t5 0FDM(ffi^ 
^H^i^^^r^ y 7t^4 8(DM§T^-t- 0 13 5 00FD 
Mffl^ElgSi-A^^neS^JcOA^if^-a 10 111, - 
S/PfIIHS 10 1 [CT v- y wi^ifes 
*K ^*+yr«i*#JS-t-S4 8»03feJIJ«-Sra 10 
2 t .L"C.tBAS.*t5o.. 4 8ia^^iJfS-^a.l.0.2 fL 
tt^iXQ P S K^SHHK 1 0 

"QPSK^WHelggl 0 2A^a*SH5 4 8|fi(£>^lS£ 
ft^mm^a 10 311, IBftjft^ (I ch) k 

K&J«# (Qch) i:t?«rtS*t***»<Of9-grT?fc 
Y>. tn^thl DFT@?gl 0 3iCA#£*t£o 
[0 0 4 5] IDFT@Bl0 3iaA*ft5ll*a 1 
0 3fl^^ar-y y rfi(Oj§iS^ffl*gccO{f-^T-fc5o ID 
FT[Elggl 0 3^ rOff-^-a 1 0 3S:i»7^yig 

tt, IDF T@B (Omitt?— V 

**Sr3M6-r50-C, I D F T[e]S& l 0 3 
§al04 f3 6 4*&T?S>5 0 
[0 04 6] P/S«jR@Bl0 4H:, IDFT0K1 
0 3^tilA-t-S 6 4|ac0lt^*a 1 0 4^7WI//*>!J 
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3£-<3o G I #Ap|Hlg5 1 0 5 tt, O FDMfl^^ K 
««rP/S**BBi 0 4(^LT^JS-TSo 

P/Sae»Isll6l 0 4^foW**iX*«-i-a 1 0 6 Cite 

A^fiteG I #AnEI» 10 5 -cKsestLSo 
[0 04 7] — ^ y r v^yWf #^^S 1001: 

1 0 7d5S/PS»|HlBSl 0 6^PP*D*na o -COIH^ 
10 s<& — yff^-a 1 0 7 loOOFDM^/V (7° 
9 7^) OfeSKiiK**** (4 8) offjnjfB-B-c 
S/PJ6KH1IBS1 o 6lt A*Sft5i)fe/^- 

^fli#a i o 7 ^n/mm^, u-^-v y twc 

4 8tao3fe?IJ«-g-a 1 0 8 k LTttlM^o I 

DFT0K1 o 7tt % ^Slifi:^— y x^i^SLTA 

*£ft5«ft*»*o4 8moafe?ij{f^*a i o 8SrNpm 

a 1 0 9(C^-r^o 
[0 0 4 8] ^(O^iJXtL I DFTH'Bl 0 7 (Otf^f >- 
fW6 4^£DT\ *tLdStH*"t-5«#a 1 091464 

/e^m^jSL-c. i DFTigai o 7*»&uja$ 

6 4»(03fe?iJfi-g-SrB:3?iJ«-g-^«|-t-s fc*^, * 

[oo49] o*5, mvT&L>mt>mmi o s^baj* 

£*L3ft^-a llOlt 3oCOOFDM'>y^VM^^ 
LT*S9, ft*ttl:BH 1 ^St*«©AGCl^!J 7 

V^/Wf-^, 2#g0^fflm^U ? 3#PO|^]»ffl{f 

^taa-r«o ^?^0Sio9^- mos<2K 
-^Dy^a 1 1 isrtHS-r* 0 ^^^mB 

9^ff^- a 1 1 2 U :^ftfa 1 1 2 i^oX 

[ 0 0 5 0 ] .teSfltaL-EK 1 .1 0I4 V fS.-g-.a. 1.1 Old**. 

LT»(2>a;o*ilS:361fci-S 0 o*.«u AGC/f^y 
T^/Wi-g-Sync. A(i) \Z.m^^XmMmiB -^Sync. B(i) 
Sr*J*U Wfflffl«-^Sync.B(i)«>«**^ (i=32~6 
3) ^oV>r(4. AGCffl7'!J TV^/Wf-^-Sync.A(i)tC 
40 »LTi8 0*Ottft8#»«sn5. HBfziH:. 

<DSfe'<& — yftf a 10 7[^V^lOOAGCffl 
^y T^y/Wf^-Sync. A(i) i: 2 o^>[gl^fflff ^-Sync. B 
(i) fc ££/£LTl^5cDT\ {4te^[ElSSl 10H iS 
jtttt(Cl^«3i/V2S/P<0(S-g-(0 5*>, 2f gSl> + 3S 
@O^>7}f/^^D^^^(0ffltt^^OV^TC0^, 1 8 OS 
^>{S:tglE]Sc§rtT5o ^r^*^ff^-a 1 1 3 t LTtfci^ 

[0 0 5 1] «J«fHIK1 1 ltt, #^>^[E]Sgl 0 9^ 
ta^-r^ff-^-a 1 1 2{C^5^T, fg-g-^W^ftiJWS:^ 
50 3'>V*yK0»BB««^yr^/MS» (all 
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ntcmmm^ciB^- a 1 o 6 &mjj-fz> t ? xc\& & 

[0 0 5 2] {ML. ffi*BJ»K[Hlg& 1 1 0{c*5tt5fg-g-a 

112 oftjp^-r s >^i$J#EiK ill tc^ft^m 

1 l 14^0FDMSffflf 

~Cfc ^ , zcom^-t^tem l f-^t~£ 5 4AGCffl7°!J7 

[0 0 5 3] fc*5, ^yT^VOSf^ffeROM 

^•r2o<OS/PStftEIKl 0 l&t>*l 0 6(0^*1^ 

— ^-^A^m-^a i o \ <D%mtmfe'<9— >-m-s§-a i 

£<, IrISH^ 2o0IDFTE|(8l0 3Xtfl0 7<0^ 

fii^- ^S-A^ff-^a l o 
[0 0 5 4] 2 coHift^llS) rco»fl8tt*i^H 

EKtra— c*So ■rfcfe-fc, » i ©jiKso«j»-cH:m 

5 395, ^O^T-^mI^om(3)^^o*^T{t^{i 

[0055] rco^fffi-cn El5(0{itgia»[HigSi i o 
H m^-a i i otz:»LT*(3)5*;co«3»SrS61fe-r5co 

://Wf^Sync.A(i)££jE&U AGCffl/y TV^VWS 
^Sync.A(i)0^4^M* (i-32~63) iCol^TH Rlffl 
fflm-^Sync.B(i)^LT 1 8 0 S^ffiftHiftS^ $ ft 
5o «£i-fl E)— ©HS'** — >fl*a 1 0 7Cio' 
l^T 1 OOAGCffl^U T^M% -^-Sync. A(i) t 2o 

^Ih1£S 11011 iSttWi-^S 3 i/>>tfs]s<D{B&<0 o 

8 0^cO{4teiHJteSrtT5o -t^teS^ff^-a 1 1 3 t L 

[0 0 5 6] 19S 3 <DM1&V>J&tlg) rO^!<Z)OFDM 

wffi-rs. r<o««t?tt. w*3S3<oieyijjt5ija6*# 
a, sch*s, iDnm afe?ijiejij***« P 

»a*s, (it^^y^ft, fait*©, mimm 
ti^-y^aj^a, * i aewii:3njas«*«, 
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^8H3fS4 0 1, DQP SK^fg[Hlg§4 0 2, IDFT 
[Hl?S4 0 3, P/S^miHl^4 0 4, GI#JPE1K4 0 
5, 7'y7>7 f ;Wff4^g4 0 0, #J#[H]Sg4 2 
2, ^»9 3ILtti^[HlSS4 0 9, ffite«3»|HlK4 1 1, S 
/P*tfeElK4 1 2, D F T0SS4 1 3 , J2/WM-$HfA 
EIK4 14, m^^y t°>^lHlS&4 1 5, — h> 

. V*A'fEtftElft4 1 7 , IDF T[e]E§ 418, P/S^ 
miE3£S4 19, U2jffl»Elig4 2 0, ^y7^U4fifc 
HlSg4 2 li£#jS-*-*o 

io [0057] r^fgr-n ir^^yr^ra^ft 

ttJiJOA^/ft-^-a 4 0 111 S/P^^Ie1SS4 0 1 i^X 

5 4 8|&(0»KIf a 4 0 2 t Ltffi^^^o 4 8E 
CO^IJff-^-a 4 0 2 11 ■tft-eixDQP SK^p[H]g&4 
0 2(^A*^tL, — h^^2j?/Vffi«lHlK4 1 7^12 

tt^tl/tV^^ — hV^aOl/a 4 2 3 CSo^DQP 

20 [0 0 5 8] DQP S K$H@B4 0 2^6>a»$il5 
4 8ffi^^p$ttfc3fe?ljm^-a 4 0 3 H 
5> (Ich) fciftfcj*# (Qch) fcT*/S£jh,5«* 
»<O«-g-?*>0 N ^Ertt^ixi DFTPS54 0 
ix£ 0 I DFTSK4 o 3tt, jS?ai»7— ybisEftSrlt 
A*$*t5Jajfi»«*jcO«-9-a 4 O 3 £B#|fflffi 
i^COff ^-a 4 0 4t£^&-r£ 0 I DFT[n]gg4 0 3 Jdijo 
y^JS«0*>f ^h*tt6 4&OT\ I 
DFTIe1^4 0 3^fctt6 4ffiO{f-^a 4 0 4 ^M^IJfH 

30 [0 0 5 9] P/S^#|[H]gg4 0 4H $tm/ 

SrH16LT6 4|aoMyiJ{B-9-a 4 0 4 ^fi^lJOff -g-a 
4 0 65r4^t5o G I f+*DHIK4 0 5 <OtU*-f- 

5ffil»fi-g-a 4 0 5fC^oT. P/S^»EIfS4 0 4 tt 
if-^a 4 0 6 hV ^?—/</l'%:ttm-tZ> 0 —Jj, 

fcJajfi»««OH^^ — ^ff-^a 4 0 7^S/P^i 
[E]gg4 0 7{CA^$tl^o i^^-Mf^-a 4 0 7 

4 smty T<ofsw-»«;-ra«*oig:M«-§- 

40 [0060] s/psc«hii»4 o 7«, mM/mmSk 
§rtrv> % i^^^-y y 7si^jct'5 4 sm<omm^-a 

4 0 8Srffi*t5c I DFTlH]g§4 0 8 tt, 3^BSM^- 

y^a*sr?Torja»tts«<?5fs#a 4 o s^h^mm 

igi<D{g& a 4 0 9 Sr^fig-r 5o I D F T[n]Sg 4 0 8 <7)iS 
(1*7— y3iffi*OsK>f >HBfcf4 6 4'CfcO, IDFT 
[HlSS 4 0 8^^bffi^$tb5ff-^a 409(i6 4ffl(DM?'J 

[0 0 6 1] |&9 3lLfcti*[H]?g4 0 9«, afeyiJICA** 

n^ff^-a 4 o 9SrB:yi]ofS»Jw«tftLTUl*i-«t* 

50 (C x 2QFDMv'>'3R^J:fto-ClRlUfS-S-a 4 1 OSrfift 
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V^Srftje-TSfc*^, fflJJWS— J£<D*n a 4 

2 2«rfHBtr.«o $?>'*®m4i o<D^mm*m7£m 
i^sttit, fs^-a 4 i iasffcfagi*iHi8g4 1 i^riad 

£*i£ 0 ft#a 4 l l «r h VJfb IT, ffi4€2R3FlHlKS4 
•l-lttWSBo»(2)*Oi»J|CSrBB*6^5o. *:<o«*0>*S 
**5«-9-a 4 1 2 t bTffi^^tt^o 
[0 0 6 2] rOfS-g-a 4 1 2 H ^fsTOWAGC 

F DMff -^-(D^^ ^ y ?'^ttiJj ZflZin^ a 4 12H 

£/&[e]Sg4 2 l^ibfcU^^So — ft^a 4124: 
IT 2f@ F DMfl^^-f 5 ^-CttttStKEIBS 
4 1 H^fflA^ff^H S/P^m[HlS&4 1 2 

i-A^^n^o s/p^jftEiK4 i 2Mc, mM/titm®: 

&£»SLT, 3fe?>J«»a 4 1 3££ti^-r£ 0 
[0 0 6 3] D F TEES 413tt, NpPfl««©3fe?iJfi-S- 
a 4 1 3SrBHR7-y3iaE*LT, ffljft»«*0«-S-a 

4 14 5:1^^^50 DFT0S&4 1 3 (OKI 

y^»<E>2K>f >-h«j&S6 4&<DT\ -^ixt-A* 

^5(I^a 4 1 3 RTftti?) COff^-a 414(16 4ffi£) 
3feyiJ«-9-t?*>5o p?/Wt-^ffAlHlSS4 1 4tt, ftJHLfc 
^•$-7** y T£>ff *Sr^/VjSft -^{-^#^x:5o r <o 

OT"Ctt, DFTlHl?S4 1 3WyFW6 4"C&t), 
OFDMff-^CO^y^f-f y Tffti&M 8&<DX\ mf8£tl 
fc^»9<E>i yr^tt5?^fS-^ffiAHIK4 l 

4X^^fs^A^$tL^ 0 

[0 0 6 4] o£ 9, ^Jffi^^V^^>-t y TCO{f 
0)-c*«« «*jfe^2/trvi/EK4 1 5H A*£;H£ 

m^-a 4 i s^fa^ y T(D&mmtt*tj&i, 
[oo6 5] w£jiQPSK^fB&;Hv^4§^t;iB\ m 

^•O^SrBI 6 {^"t-ffitaffiffl0 4 0^>jSR 1-R4^)V^ 
3xtT>'^|Hl!S4 1 5 ttA^fS-g-^ffiSr, 0»J;Uiia6(;^ 

i-U*«»jSRl—R4<0 5*>, A*£jft5«#0>j£te: 

[0 0 6 6] P/S^m[£lSS4 1 6ft. ff-^&^s/^V 
^[HlSS4 1 5#ffi*"*-5«*a 4 1 6 SrafcM/eW*» 
Is ^ftS^fg-g-a 4 2 4 h V^^IStSlHlSS 

4 1 7 IcSWQ-rSo :<7)(I-?-a 4 2 4(1 
#/KDff-S§-4: LT^^— h v-V^|Etg[ElS§4 1 7 (CIS 

tg^tt5 0 £fc, fs«-jft-^2xtrvj/(HigS4 i s^Hj^-r 

SfS-S-a4 16tt, I DFTtElg§4 1 8(CA^J$iX5o 

I DFTEW4 l 8H\ J8«»7-y=:f]E»S:|HftL 
T\ A*S*tS««ftffl«0«*a 4 16*>&l«m«J8 

Off 4 17 Sr^JsKf 5 0 -Off ^-a 4 17(1 P/ 

sssnu(&4 i 9-c3feM/iffyijffiiftsn, a^fs-s-a 
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418i LTm^$tJffl]IalSg4 2 OlcA^J^tl^o 
[0 0 6 7] &j]$m®&4 2 AAJW^I-O 
ft a 4 1 8 §rO F DMff *§r<D 2 ^V^A-O^f^o 
T2@»DiSmj*i-Si:5l-MW"rSo ^J7^ 

*J5g[£lS&4 2 1 H f£t@?S^tHl^4 1 1 
^$n6ff-g-a 4 1 2 Sr. a 4 2 0tU 

a*u.*tti^ttv^m*#j»iii(S4 2 036»6>HjA$ix 

5fH-^a 4 19 Srff-^-a 4 2 0 4: L"Cai*"#"«o 
[0 0 6 8] ff-S§-a 4 2 0 B\ #J#IIIg&4 2 2§r^LT 
10 ^yr^^ff-S-t LTtilA^Wo ^3#[H]£§4 2 2 

^y 7y^wtt4^fg4 o oa*fom*six5^ 
yr^zz/ws-g- (a 4 20) s^Mta* u -ttucsis 

^V>TP/S^miH]SS4 0 4^flfa 4 0 6 SrJKjfc 

inm-r^o roj^«o^y r^^vHt*^a#«4 o o 

[0 0 6 9] ft**, 7 8 lj7y^;W»5:WROM 
(St^tBLVffl^^y ) tcffit*UT*5#, ^rO^- 

20 *f OFDMffl^ra@&K:i8^T, A^fH-g-a 4015: 
*Gfa"r5S/P^*IlIK4 0 1, I DFT0SS4 0 3 

h. 7*y 7y//Wft4^fg4 o o^s/p^iiHiiS 

4 0 7, IDFT1H184 o 8m<Dts)&b £*ii*M-;ft,Hf 

[0 0 7 0] (m4<DmM<DMm) rcO^ffiCOOFDM 

«, *W*MBr, iDFTfft, afe5iJiIJiJ*«#« f ^f— 
30 U*«j#^a, «JBSB«*a f {tffi«*#gl:, 

Tfzfl) TV^/ix^lElS&H -en^tvs/p^mEHisSs 

0 1, DQP S K^PIhISSS 0 2, I D F. TH38&.5 0 
3, P/S^^SSSS 0 4, G I^OIhIKS 6 5, Vy 
T^^/VfS-g-^fiE#S5 0 0, #J#[Elg§5 2 3, K^IS 
t#lHl£g5 2 0, ffltf@JSi*0gg5 1 1, S/PS«H1»5 
12, DFT[h1S§5 13, 5<^{t-S-lf AE1K5 1 4, ft 
40 tr^^EJSS 1 5, I DFTInlSgS 1 8, P/ 

s^[£isS5i9, ffi^ffl^iHis&s 2 ist>*^y 
[0071] r.co®J8-ctt, ty*^!)7^«l!:ii 

tt4 8T"fc5o El8cOOFDMffl^ISlHlSSf^A^$tL5 
I^AWf^aSOlU S/P^^lHlSg5 0 1 \CX 

^!ir^7^8*sn, t^ty7tt^t 

5 4 8mo3fe?iJff ^-a 5 0 2 fc LTffi^l £*L5o DQP 

sKsewagss o 2-ctt, s/pajtftig(SdSHi*'f-*flr 

50 f-a 5 0 2|C^lt, K^^yHEtSlHlKS 1 7 
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t^feEtSS^T^S-**— hv'^a 5 2 3 (^So* 
JDQPS K^BS^sff toixfio 
[0 0 7 2] DQPSK^itHlSSS 0 2^fcttiASil5 

4 8«02Cil*H*:afe9IJ«^a 5 0 311 EMS/* 
5> (Ich) fcitft^ (Qch) fc-CWfifcSJxSfiBR 
tOlftTfe^ -ttt-ym DFTE1B5 0 3fcA*S 
*LS„ I.DFTEIBSs'o 3H\ 3Sfr|t»7— U aiSglftSrlfe 
JS LT, A*£nfijmft^#<0«#a 5 0 3 &#Nm 
i£<D{f-S§-a 5 0 4l^ftt5o .1 DFTE18S5 0 3{C*5 
tts^gtifc:?— yx«ft©^yhSH6 4&OT% I 
DFT05&5 0 3^fctt6 4|l^a 5 0 4 ^M?WS 

[0073] p/sge»Eii&5 o 4tt, mn/mmm 

SrHlSLT6 4»<Z>afe5IJfS-g-a 5 0 4 ^fcl£5ao«-§- a 

5 0 6 Sr^/S-TSo G I f^tJDlHlSSS 0 5 <Di±J^*f 
5ffl»fHla 5 0 5|:8ot, P/SaEjftIllK5 0 4tt 
ft 5 0 6fcl#— K*f V^w<yP§r^Di-5o — 

^ y 7y^;Hl^f S 5 o o l^fc^ttt, — h 

Ofl^a 5 2 3^ S /P^miH]Sg5 0 7\CAfi£thZ> 0 
s/P^&[alS§5 0 7ttttWI/3fe^Jae*Sr*JKb-C3fe?ll 
Off-g-a 5 o 8§rtb^-T5o 

[0 0 7 4] IDFT0B5O8H;, AASix5Ja&»: 

««0«^a 5 0 8^a!lWR7— y^*«U-t. B*W« 
*jE<OfS-S-a 5 0 9 Sr^"T5 0 P/Sf»5 0 9 

a 5 0 9^P>B:?IJcD{H^a 5 1 0 &t^t§ 0 fH^a 5 

i ott^yr^/K^NPBBife^-c&ao r.oft-9-a 5 1 

0te, f4t@SC|?[E]&g5 1 lXWjft^iB«HliS5 2 0M 
An£*l£o «»IE«H1K5 2 O^a^-f-^fH^-a 5 19 
tt. m*»J»lHl!S5 2 1 SriltK fi-S-a 5 2 0 t 1X7° 

fg-g-a 5 2 0 ^O F DMff ^-(D 2 v/y/K;V^goT 2 0 

#!}-ItffiW5o 

[0 0 7 5] ^7!>^^[hIS§5 1 0H\ *J»(0^>f 5 ^ 
£*3£+5fc»t£fflJffl3&s— n s^ft-g-a 5 2 4?: 

tHR-rso 5 1 o<DW««* s 0f*ffi^*r 

{f-§-a 5 1 ldS|±l*$ix5o r^ff-^-a 5 11* 

hy^tLx, fittest jrisiBS s 1 ivmmwg&tm 
ttizn&o fit*a«*tiHiK s i m m-s-a 5 1 o^a^ 

LTWao*C3)ao«J|C^»*S-*'a«i3ffiartf 5o 
SSHt^ff-^a 512t LTtti^tLSo {§ ^a 5 12 

tt. 02(^$n^^«^AGcf7 p y7y^wi 

[0076] s/pga*EH»5 1 2 a, m.m/mmwk 
SrHJSu A^snaajijoftta 5 1 2 a> feature 

fa5i3S:4fiS;t5o D F T0SS5 1 3 tt, ^Wm« 

<omm^a 5 1 3Sr«»^— y^assiLT, jqftftffi 
m<omtra 5 1 4 5rm^-r^o dftiuk 
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5 13 <Df&1&7— V ^&i&CDy$^ > h»;6 s 6 4 
^iXl^A^SfrSff-g-a 5 1 3^0^^ (Off -S§- a 5 14 

»:6 4»oafey>jflr^fcSo 

[0 0 7 7] Ji^Wf -9-ff AE& 514U, ftffl L*V^ 

tt v D F T@Bg 5 13 CO^V ^ h»#< 6 4 9,'OF 

8 0(01 6^^>-t y TfdteJ*/Wg-^?A[H£g5 H-C 
^yWS-S-ASA^SttSo o^O, fijffl$ix*v^^^ 
10 y Tc7){f^jBft5>f-ov^T^, m-^fit*^*JW(-5?yvtc^ 

[0 0 7 8] ff^^s/fc°V^[HlSS5 1 5tt, A*£*L 
a 5 1 5<DfB§r, 1^^^^ y TcD^P^fC^ 

,SR 1— R4<OV^ttd^ffi«t-iB«-r5i6JSdS*>« 0 
Sr, M^HH6^^ffi^f§-g-^Ri^R4<^5*>, A 
[0 0 7 9] t^^EIggs i 5 3&sffi;*rt-5« 

*a5 16tt, IDFT@K5 18iaA*n5o I D 

ft@»5 18(i, mmm^-v ^mm^mmvx, a 

a 5 1 7Sr4^t5o riCOlH-^a 5 17(1 P/S^j& 
EUS§5 1 9t?afcM/H?IJ*SlSn. B3?ljG>«#a 5 18 

i: tx7 e y r>y/^^mms 2 2i^A^^n^ 0 

[0080] ^5 7^;i/4*EIK5 2 2ttt, ta*fW 

fflJESgS 2 1 frh COlt^r a 5 2 OSrit^a 5 2 1 t It 

30 m^Lfca; 3i#«vvcp/sag*[gB65 i 9*»&o« 

§a518 SrfS-S-a 5 2 1 IsXttiJj-t&o #J#[H]gg 5 
2 3tt % ^l>^^lHlSg5 1 Ofrbttijl&thZiB&a 5 1 

2 2^b(Off^a 5 2 1 $r{H"^a 5 2 2 t LTttl^U 
- ?l ^t>T-P/S^m[HSS 5 0 ..4-*ve>.O-m#-a-5-0 -6-S:— - 
fifa 5 2 2 i-LTliiM5c. 
[0 0 8 1] rcOf^cO^y 7>7VWfM^^5 o- 
0 121*5 *t5«#3fej«#JR^«l»i^ E!4ic^^nx^ 

So **3, Bl8^^:^i-oFDMffl^BSlH^^s^c*5v^r, a 

40* tim%-a 5 0 1 Sr&Si-SS/P^tftElggS O 1, ID 
FTlHlgg5 0 3t, 7 4 U7yy;Hf^fg5 0 0O 
S/P^*|hIK5 0 7, I DFT[Elg§5 0 8^0[n]Sg^ 

[0082] stria* 3 <r>MM<Dj&m<oo f DM/B^nga 

t(t f ^ =3r t y 7^iMttD Q P S K t L/Co * 
fc. :^y; n. U-v^a VXrfi^r-V y T/^ffii^^5 0 
kHz. Eb/NO (1 tV hSfcOOfSfx^^ 
50 *t*ffi«tt»*fc5^3c-*^^— =40dB, 2 
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4 SOW ^zn-V^^^tT (Sg^7V^K 
(r. m. s. ) 100ns) Sri®SLfc 0 
[0 0 8 3] Sfc, «W@!Si: UTWIEXlRfcncawl 

y>m (ber) t<oBa«^ia9i^sttrv>5o Ht-, 

^y/^^U^K (ff«4 8) fc^v^ft 

[0 0 8 4] H9«:#»H-t-5i:, #* 9! *B 
Pffl(-oVNT%* LfeV<>tt#0*J*fc it© UBE RT* 
»3 5%©&##»e>;h/C^S. £fc. *»B"CttffiH 

[0 0 8 5] ^ox, *«wici.OAGcffl^yr^ 

[0 0 8 6] 

AGCffl^yr ^:>OWf -g-£r%lS Lfc4§^l£ tBE R<D 

[Ell] »10||lfiO?B«S"T?*riEU*:OFDM«-S'Offi 
[0 2] *!2<0|ll6<p3fKffiT^LfcOFDM«*<Offi 
[13 3] ft 3 ©WSo«B<ofi«4*^)fi8:St 7 p - 
[0 4] *4 0*16<0?»tBO«**/«#«Sr*i-7n- 
[0 5] ^l^HJfSO^fliOOFDMffl^il[El?§coyu 

[0 6] «#jS^ylf^^OA*«#J«tttl*«**Sr 
^{4ta^0T*fo^ o 
[0 7] ^3 0|aft<0»IBOOFDMffl^WiggS<Z>^D 

[0 8] M4(0||JScO^SicOOFDMffl^p[El^Sc0^n 
j/^0T-fc^ o 

[0 9] =lU— >b l'<D'&%z%7F-ttf : 7 7X*'&Z> 0 
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[0 10] o F DMj|HH8©«jiS«iJ6St^o ;/ ^ h 
[0 11] ffiSSMOOFDMSBIIglBSSr^-f^ci s/^H 
[0 12] ttSE0!|<DOFDM«»7*— hSri^-r^ 
[fffORW] 

1 m^mm^m^ 

2 DQPSKfiHjg 
10 3 IDFTtUSg 

4 ^?ija:?ij^^[Hisg 

6 D/Agg*EIB& 

100 ^ 8 u r ^^WS#*j«^» 

101 s/p^miHiK 

102 QPSK^S^tnlSg 
10 3 I DF TIeISS 
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20 1 0 6 S/P^^[E]g§ 

10 7 I DFTlElSS 

10 8 »t>igLlH2j|IIK 

10 9 ^7 ^V^lHlgg 

110 ffi*Bift*t3gg 

1 1 1 ^j#mss 

3 0 1 Twi!2£[Hlgg 

3 0 2 *fft«*«*4riElilB5 
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3 0 4, 3 0 7 |£»3p*&:7 >f /l^ 
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3 0 9 ^UfctBE!* 

3 10 DFTMyKW 5>^*J»I3K 

3 1 1 iSESHUB 

312 . 

3 13 
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3 15 Twjgj^lHlSS 

316 j§££[e]*& 

40 3 1 7 3fe£|n|& 

318 a:?ijafe?iJS^iHis& 

3 19 DFT[£lSS 

3 2 0 3Sjfc£^K[HlSeS 

321 0Lmwm$mmi& 

400, 500 T^yr ^^/Wt**j«*is 

4 0 1, 4 0 7, 4 1 2, 5 0 1, 5 0 7, 5 1 2 S 

/PjEftEIB 

4 0 2, 5 0 2 DQP SKgEBJElK 
4 0 3, 4 0 8, 4 1 8, 5 0 3, 5 0 8, 5 1 8 I 
50 DFT[h1?S 
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4 0 5, 5 0 5 GI#iPElK 

4 0 9 m*)&L>&tJ®l& 

4 10, 5 10 # ^>-^Ie1SS 

411, 511 &^a^ms§ 

4 13, 5 13 DF T0gS 
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5 2 0 &^|Btt[5l£S 
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t UTtEti-r « ia«#a t . 
£m-rzmi mmm y-v ^m#a t „ 

(DO F DMft-g-eDg $ dts ^-rs gflfc:?— y 31**0 1 

tb^m-^Sr^yr^^m-^i: u^t57 , !)ryy 

zi'&fifcigi&J: Sr^ttfc^ b *mWh-TZ>o F DMI^IS 
[*tt*3E2] 

93*R* 

tf 5 jaw jfewk**« * > m%iMnmm^^.<r> 

7— })=c£m&fT0 I DFTfgi, MIS I DFTfg 

■§-Sr^i-5^y ry^*4)**fti;, Mia:/ y r 

>7VHB^§-dkj*#a# ma-*- 5 y r ^^m^m. < 

<fc 5 tclUiEM^M^m^aom^f -^Srtii^i-saB* 
SW^afc&f^SOFDMjBgPlHllSfcaa^-C, 

*asi- -s io(ooFDMm-§-Srfeiift-5&^tatt^ 
atria* h v'v^/nc^-resim^- y ^m<o i 

J3#itf>ft£<D loOOFDMg^-M LTIil^ 1 8 0S 
5»iitt»iafeMSC»*a4:, 

ffliajB i K5ijafeWK»#a©ta*«*Sr««k7- y 
i y **»a5*#ai » 



ffiisiB i mmy~ y ^«»as*#a*sm*-t-s««-&A 

Ltffl^ t 5 5? /UjSff A#a t > 
WE5t^jft»A*a3SSU5*-f5«*Sr, atrsaewan: 

■^ytrv^*atv 

wiEflt-s-*^ f ^^aoa^n-g-a^sitt^— y ^ 

^&i-<s $ i mmmy - y ^gg&^a t » 

i afewit?!i*«#a t . 

lMrE«»E«#a*»6>a*4*i*fll*S: % Slffc7- yx 

2 ^fflo^}cg?-c-c 2 ismo is ttaiAts m 
A«*»j»#at, 

MiE»fiafe?iiit5!i*»#aoiaA«^-»c» §i#iji»vvc*i 

i: i"5 O F DMffl^pIsISSo 
[#tt*|jE3] 

[«jE*f#l*Sgi&] 0 0 3 1 

[0031] 8S*^3ti % xts^— ^^L-xm^mm 
w^t£?fo&m^mb, «naffiw*a©m*«*»ca- 

LTJjWt1R7— y^jgJftSrfrS I DFT^at, WIS I 
D F T^CUJAMI^ L-TM^iJie^mSrff V^RQ 
W * 3fe?iJK?iJ*»#a 4: , tfllEM?iJii:^J 

*»*a«sa*i-a wpiw«««*«w» L-cm-§-©» *> is 

tfriEy'y 7>^ws^fej£#atfsaa*nr--5:/y 
m^-i^< j: 5 fciWE3feWie?fl3fc*#a©ffla«-ii-«rm 

^)i-5ai^^)##at Srii^-SO F DMffl^PlHSS^*3 
OFDM{f-S§-££j#;i-5 loOOFD 

Mft -§-(D« $ icta £ -r 5 mm. y~ y 31^*0 1 nmv>n 
m<v 2 fioi ^ (omm^m-o twieo f DMrn-^-sr^ 9 
iSLtii^-r^i^'jigLm^^ai:, sfita^t) isutB^^ 

^^2SII:tijA^5 loCOFDMlf^Olilif 
»©««i::oVNr«tf 1 8 OgOfiysSteSr^xaiifB 
^ifEfii:ftm»^a{c:<ti9ffita^t:^fTfc 
®4S£^tr 1 o<00 F DMff ■^•(coV'TO^KJiJ^iJ^ 
^Srtr 5 m 1 ffi?iJafe?iJ^*^at . ffilBjR 1 

*#aota*«»*(«»7- y ^^^-^^ 1 mmy~ 
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5ff-5§-£* l ocoo F DMff -g-Wg^ (dtB3-r^^ti{c7 
— y^jft© iffl)!iloB*|«©2ffiFo«$o«rtfflfca6or 
m*-*-5ia*flr*iw»#ai:, aie* ossua^a© 

ffi^{-l#St-t±l^$n-5 lo(DOFDM{5-S§-{-3l#iK 
V^T, StFfEti}^m-^SiJ^i^ScOtU^m-§-Sr7*y TV/yu 

[#«gMlE4] 
[M3E»t*«S«] BUMS 
[*jEJt**l«] 0 0 3 3 

[00 3 3] WEKi 1 fit«7 

[#«*IjE6 1 
[«jE*f#l#gl£] HHP* 
MtjE#*yKB45] 0 0 3 7 
[*KE*8fel 
[MIErt*].. 

[6o3 7] ts*^4ta. xts^f— fizft vxm.m&&i 

U-r»l««7— y =t8C»SrfT 5 lDFT#8i, fltE I 

d f T*a©tu*«-s-(-» urafeWiewasiftSrtf'v^iw 

/vM+an^ats ^»^«>e>nfc^FP^^w7'y 
r v30uft-s-«:£riii-5 7" y r >^w§-3-4aa^a t , 
flfifET' y r v://Hi*£j* *Ra*m*j-r ^ 7* y r 

^i-T 5 ffi^)^##^ t Srffii x. 2> O F DMfflgfflUBi::** 



h isisXMz.tti&t* mm y~ y ^fi© 1 «jw©« $ 

<D 1 OOOF DMfH^i-^t LT JSSS 18 0 ^Offifg^ffc 

5r4^5ttim?th tfrEflaaaw^aoa^flr*- 

i ai[?!iafeyij^»¥S:ou*ft-9-*nt*7— y ^ 
ftSMft-rsJBintitt^-yaiSEiftae^is-fc, mitE^i 

0- ao<p«ftfr»ffitaty»» y r<pfiE*»fc ltw 

fcifi« LTE«-t-5«*jS^ y ty/ffti, MEAT* 
&v j/ tr^^a©ffla«*8r5!M»:7— y ^aafrra 
JI5i»(ll*7-y3iasift#at, MEJISiiaM*:?— y 

, ME*»E«#a*»&WA*ix*fll-S-Sr, 
y sftjftiD 2 fflJH©«HHl(::acoX 2 0^ •? 51 L 

thi a-t-a mam-n-wap^a t , wie^ i mm&i&m 
mtjm^yv r^/um^-t Lxmn-rzyvT^-? 

[¥WljE6] 
[4tjE*ttMF£«] ej#fB* 
[*tE*J-#i*Ig£] 0 0 3 9 
[ffijE^S:] 

[oo39j «f i H5iiafe?"J3d**att, WEffitBS** 

aoffl*«-9-l=»LriI59lfe5l«*SrtT5. JSilWK:7 

- y 3t3B*ae»#att, «trE^ 1 E?>jafe?«saft*a*siu 

y^«»ffi»#a*ai*"*--s-«-s-5i^LLi± 

1- f5o fs^-jte-^j/brv^a'tt, sfjE^^^A#a 

^m*i"5«*«r, WE*W#an:iS;c-CJfe*Sffi*B38 

[«jEjkt*9B«] 0 0 6 3 

[tffuE^S:) 

[MiErtS] 

[ 0 0 6 3 J D F 1 3 tt, NfraSW^afe^ift* 

a 4 1 3frK8t7-y:J:aiftLT. a 
4 1 4%0i?}-rZ> o Z<DMXte. DFT[E]?S4 1 3CI 
y ai^©^^ h**S6 4^iO-C\ -?rn{CA^ 
$^■5^1 -§-a 4 1 3St>'ffi^lK)m-§-a 414116 4ffl© 
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3fc?im-§--C-&3 0 50W3^#AIe]S§4 1 4 13, DFTlHl 

OWgfctBI 7 KaH- -t n Kl. j*/HB^XEI8g4 1 4 fct 
6 4ap(§fa 4 14»A^LT4 StROMa 4 1 5 

[*tIE*f#lJSB£] 0 0 6 4 

[0 0 6 4] 3*^m-ENgfAlg]&4 1 4 A:ft 6 4 

MOMa 4141^^1 6tt(P«-B-U:o^Tfc«llffll. 
Ai2, L _«-g-jft-rytr^lllK4 1 5tt, A^^^-Sft-g- 



a 4 1 soft*, ^-y^-r v r<D^mm^M!^i,tzm 

[#tt*|jE9] 
[MlE*tfe«S[«] ^*B» 
[MiBtt*4il«] 0 0 7 7 
[ttJE^fe] 2EH 

[0 0 7 7] 3*>M§-§-Jf A@S 514IJ, D F TlslgS 5 

JT(Q«^tt»WimKTW^a, fftto*,. -row 

-r-ttlglSt^-f-J: otC. K/ l>ftt-B«XI51gg5 1 4tt64 
ffl^a 5 14 »XALT4 8ffl(D<f^-a 5 15 »ttt 
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